Abstract This study examined the socio-demographic and selected behavioral characteristics associated with selfperceived and epidemiologic notions of risk for acquiring STIs/HIV infection using data from a cross-sectional survey involving 346 consenting female military personnel from two cantonments in Southwestern Nigeria. Findings revealed significant discordance in participants' risk status based on the two assessment methods, with Kappa coefficients ranging from −0.021 to 0.115. Using epidemiologic assessment as the "gold standard", 45.4% of the study population were able to accurately assess their risk levels through self-perception with significant (P \ 0.01) sociodemographic variations. Multivariate logistic regression analyses indicate that STIs/HIV risk models using both self-perceived and epidemiologic notions of risk were significantly determined by different set of covariates. It is recommended that STIs/HIV prevention intervention should integrate the identified covariates and be targeted at changing individual risk behaviors and perceptions, as well as the social contexts in which risky behaviors occur in the military population.
Introduction
Sexually Transmitted Infections (STIs)/Human immunodeficiency virus (HIV) is not only a serious public health or social problem affecting the Nigerian military, but also a national security problem that requires a concerted effort to control the disease [1] . With a population of approximately 149.2 million people, Nigeria is said to be the second most affected country in sub-Saharan Africa (SSA) with the HIV disease [2] . The adult HIV prevalence increased from 1.8% in 1991 to 5.8% in 2001, before dropping to 5.0% in 2003 and 4.4% in 2005 [3] . However, the national prevalence seemed to stabilize between 2005 and 2010 with a reported prevalence of 4.6% in 2008 and 4.1% in 2010 [4] . Based on the overall national prevalence of 4.1%, it is estimated that 3.1 million people in Nigeria are living with HIV/AIDS in 2010. The vast majority of HIV transmission in the country is through heterosexual activity, and women are disproportionately affected [3] . Like many other countries in Africa, HIV is most prevalent among the most productive members of society (age 25-29 years), with young women particularly affected. The epidemic also had a disproportionate impact on women and girls in their reproductive years, with 4.9% of pregnant women age 25-29 years infected followed by women age 20-24 years with 4.7%.
A more alarming situation is the fact that about 3.6% of women age 15-19 years were reported to have been infected as well suggesting early sexual debut [5] . While awareness of HIV is relatively high especially among urban populations in Nigeria, it appears that the high level of knowledge of HIV/ AIDS has little impact on the myths and misconceptions about HIV transmission [6] , and the attendant risk-taking behaviors [7, 8] . Evidence indicates that vast majority of Nigerian women still indulge in risky sexual practices such as having multiple sexual partners, unprotected sex, alcohol and drug abuse, with elevated rates of STIs [7] [8] [9] .
The impact of HIV among African militaries have assumed alarming dimensions with prevalence rates of between 5.8 and 26.7% reported in selected countries [10] . Nigerian military personnel, like other militaries in the world indulge in high-risk sexual behaviors, which put them at high risk of contracting STIs, including HIV, when compared to the general population. The prevalence rates in the Nigerian military have been estimated at 10-20% [11] . The military is a high-risk population because of its demographic constitution, social norms, and occupational exposures. Apart from the fact that danger and risk taking are integral parts of most field operations in the military profession, there are a number of other risk factors that increases the military personnel vulnerability to STIs/HIV infection. They are generally young, mostly single and sexually active, stay away from their families and home communities for extended periods of time, and are more likely to be influenced by peer pressure rather than social convention. Freed from the strictures of their normal social environments many engage in high risk behaviors such as anonymous, purchased or even coercive sex as a means of relieving the tension of loneliness [12, 13] , including alcohol consumption, use of drugs and unprotected sex with multiple partners and commercial sex workers [11, 12, 14] .
The relationship between perception of risk and sexual behavior is complex and poorly understood. Studies conducted in different cultures, countries and subpopulations have associated HIV risk perception with a wide range of variables including choice of partner, choice of sex act, and condom use [7, [15] [16] [17] . According to the AIDS risk reduction model, knowledge of AIDS is a prerequisite to recognizing risky behavior and taking action to change it [18] , but findings regarding the relationship between knowledge and behavior have so far been inconsistent. In our earlier study [7] , we noted that despite having a high degree of HIV/AIDS knowledge, majority of the study participants were engaged in risk-taking behaviors including having unprotected sex. On the contrary, accurate assessment of risk perception has been associated with increased condom use [15] .
Many young people do not consider their behavior or that of their sexual partner to be risky, and this lack of risk perception is more challenging when the negative outcomes are not immediately obvious. For instance, it has been reported that 36% of Nigerian uniformed service personnel did not think of using condoms during sexual encounters with their casual partners [19] . Also, in our recent study [7] , we noted that female military personnel who were not consistent condom users were 65% less likely to encourage their casual partners to use condom, thus, suggesting that this group would be at elevated risk of STIs/HIV infection. While the trends in risky behaviors are likely to persist in the coming years, in spite of a high level of public awareness about HIV/AIDS, military women would be particularly susceptible to STIs/HIV infection and its consequences. This is because the existing sexual norms place them at a disadvantage in that they are unable to control the sexually risky behaviors of their spouses and/or partners or take action that would limit their risk of exposure [20] . The increasing participation of women in the military in Nigeria also underscores the special vulnerability of this group to STIs/HIV transmission. It is also important to note that the walls of military bases constitute no barriers to the bi-directional transmission of STIs/HIV between military and civilian populations. These health risks apart from contributing to the HIV epidemic, may serve a significant threat to the preparedness of the military to carry out its functions [1, 14] . Already, AIDS is now the leading cause of death in military and police forces in some African countries, accounting for more than half of in-service mortality [21] .
Therefore, individual level risks for STIs/HIV infection are at the core of these epidemics, and are powerfully impacted by social, structural, and population level risks and protections [22] . These observations suggest that HIV risk assessment should be based both on personal perceptions of risk and on the epidemiologic notions of risk [7] . But Weinstein [23] posits that perception of risk goes beyond the individual, and that it is a social and cultural construct reflecting values, symbols, history, and ideology. Although behavior changes may be indicative of one's perception of risk, but recognizing one's current behaviors as risky is the first step toward behavior changes such as adopting condom use. Also, an individual's risk perception could have direct influence on the reception of STIs/HIV prevention messages; especially as the choice of personal HIV-infection prevention strategy has been associated with different risks and benefits [24] . Ideally, effective choices are based on an accurate perception of the risks from different combinations of behaviors. Often, however, the perceived hierarchy of risks from different activities may not match the data from epidemiologic standpoint [25] . Accurate information on the magnitude of risks and benefits of each of these choices could substantially improve efforts to prevent STIs/HIV infection among vulnerable population such as the military.
The main objective of this study therefore was to compare the correlates of self-perceived and epidemiologic notions of risk for acquiring STIs/HIV infection among female military personnel in Nigeria. In addition, we determined the measure of agreement between both risk assessment methods, and the socio-demographic characteristics associated with accurate assessment of STIs/HIV risk in the study population. Finally, we modeled the predictors of participants' risk levels based on self-perception and Epidemiologic notions of risk for acquiring STIs/HIV infection.
Methods

Study Participants and Procedures
Using a cross-sectional design, 346 female military personnel were recruited from two military cantonments in the Southwestern part of Nigeria to participate in the study. The number represented 90% of the initial sample population of 386 screened. The two cantonments were chosen because they served as camps for recruitment, training and entry points for returning military personnel deployed on peacekeeping operations and foreign missions; and therefore, offered an ideal environment for our study. The participants formed the baseline population of an intervention study [26] . In order to consider the participants at risk of potential STIs/HIV infection, this study required them to be sexually active and to meet certain criteria, which include: aged 18 years or older, self-reported unprotected vaginal intercourse and having two or more different partners in the past 6 months, or having been diagnosed and treated for a sexually transmitted disease in the last year, residence at the study sites, ability to communicate in English language, and willingness to sign a consent form for study participation. The study was conducted between 2006 and 2008.
Measures and Operationalization
The questionnaire used captured participants' sociodemographic characteristics such as age, marital status, number of children, race/ethnicity, religion, level of education, employment status, annual income, sexual relationships, and personally knowing someone with HIV/ AIDS. Other measures assessed include HIV/AIDS-related knowledge, sexual behaviors, STIs/HIV-related risks, and alcohol and drug-related risks using several items. Participants provided self-report based on these measures. SelfPerceived risk was measured on a 4-point scale with the following questions: Based on your behavior in the past 3 months; "what do you think is your risk of getting sexually transmitted infections like herpes, syphilis, chlamydia or gonorrhea?" and "what do you think is your risk of getting the AIDS virus (HIV)?" Participants who responded (1) No risk at all or (2) Somewhat at risk were defined as perceiving themselves at no/low risk, and participants who responded (3) Good deal at risk or (4) Extremely at risk were defined as perceiving themselves at moderate/high risk. A composite mean score for both items was used to represent participants' STIs/HIV risk levels, which is herein operationalized as "Self-Perceived STIs/HIV risk". The assessed STIs/HIV risk of participants referred to as "Epidemiologic notions of STIs/HIV risk" in the current study was determined using selected risk indicators for STIs/HIV infection such as: having not used a condom at last sex, having had a causal partner at last sex, having had two or more cumulative partners in the last 6 months, having a history of STIs and, having received money, drug or gifts in exchange for sex, having ever been tested for HIV, duration since last HIV test, drinking or using drug before last sexual encounter, not knowing someone with HIV/AIDS, sharing needle and having sex with a partner who used needle to inject drugs and not knowing the HIV status of last sex partner. This measure assessed participants' risks on a scale ranging from 0 to 5, depending on the number of answer options for each question, with "0" representing "no risk" and "5" representing the "highest risk" level. Three investigators independently evaluated and scored each participant's responses to variables of interest depending on the risk level. The risk assessments were valid only when at least two of the investigators gave the same weight or score to a response. A composite score that summarized the status of each participant response score was then created [range: 18-34; Mean (SD) = 24.2 (2.73)]. The average score was used to categorize the study participants into two main risk groups as follows: "little or no risk" (below average) and "moderate/high risk" (average score and above). This assessed measure of risk (epidemiologic risk), which was used as proxies for "confirmed risk status" in the circumstance of the cross-sectional design study, also served as the "gold standard" for comparing the respondents' perceived risk statuses.
Human Subjects Protection and Ethical Considerations
Appropriate steps were taken to ensure the protection of participants given the possibility of coercion in a military establishment. The research protocol was reviewed and approved by Institutional Review Board (IRB) of both the University of Houston in the United States and Institute for Health Research and Development in Nigeria. The women were informed verbally and in writing that their participation was voluntary, and that failure to complete the study AIDS Behav (2013) Based on the outcome of the initial bivariate analyses, the predictor variables were selected a priori, to model the covariates of STIs/HIV risks, if they were significant at P ≤ 0.10 or, if they were epidemiologically important. HIV/ AIDS knowledge and educational level were considered epidemiologically important and therefore were forced into the models irrespective of their probability values. A total of 14 and 17 variables met the criteria for self-perceived and assessed risk categories, and were included in the multivariate logistic regression models to assess the independent contribution of each covariate in predicting participants' risk based on self-perceived and epidemiologic assessments and to simultaneously adjust for the covariates and potential confounders in the models. We applied the stepwise procedure with forward selection in the multivariate analyses because we were interested in the most parsimonious models with the minimum number of variables that will predict the outcome variables. Adjusted odds ratio (AOR) with 95% confidence interval was computed for each association. Finally, we conducted a model likelihood ratio test to determine the goodness of fit of the models. The regression diagnostics yielded no evidence of multi-colinearity or overly influential outliers in any of the models. All tests were two-tailed, with probability value of 0.05 used as the statistical significance level. Data management and statistical analyses were performed using SPSS software version 16.0 (SPSS Inc., Chicago, IL, USA).
Study Limitations
This study has several limitations that should be considered when interpreting and generalizing the findings. First, because the study was based on a cross sectional design, we were unable to examine the direction of causality between risk context and associated sexual behaviors. This makes it difficult to interpret the reported relationship status in the models, as concurrency is unknown. Due to the sensitive nature of the survey, findings are subject to social desirability bias where individuals may not wish to report behaviors that may be deemed undesirable. Additionally, retrospective recall of the number and nature of sexual activities may be less accurate after a long period and may have resulted in underreporting. In developing epidemiologic risk scale, we assigned weight or score to each participant's response depending on the level of risk for which such response was assessed. It is possible that the risk levels associated with certain sexual practices and behaviors may have been underestimated or overestimated, and therefore, given higher or lower weights, leading to risk level misclassifications and selection bias. However, while potentially correlated response may have been anticipated between risk categorizations and behaviors, further analysis indicated that each construct represented a distinct and measurable dimension that varies independently from each other. Given that the study used military cantonments from one of the six geopolitical zones in Nigeria, the findings may not be generalizable or representative of the female military personnel in Nigeria. Each of the zones has different socio-cultural characteristics and environmental settings that may have some influence on the type of sexual risk behaviors and practices that personnel serving in such areas engage in. In spite of these limitations, the findings from our study have several implications for the design and implementation of STIs/HIV prevention interventions for female military population in Nigeria, in addition to providing an important extension to previous researches on STIs/HIV risk assessment.
Results
Socio-Demographic Characteristics
The socio-demographic characteristics of the study population comprising of 346 participants, and their association with STIs/HIV risk assessment methods are presented in Table 1 . There were clear indications that participants generally tend to underrate their risks level based on selfperception. Overall, majority of the participants (75.1%) significantly perceived themselves to be at no risk/low risk than those who claimed to be at moderate/high risk (24.9%) of contracting STIs/HIV infection (χ 2 = 87.5; P \ 0.001). With self-perceived STIs/HIV risk assessment, except for employment status; all the factors considered were significantly associated (P ≤ 0.05) with the participants' risk levels.
However, when their epidemiologic STIs/HIV risk levels were determined, we noted a significant (P \ 0.05) shift in the proportions, with 19.3% of the participants who perceived themselves to be at no risk/low risk actually being determined to be at moderate/high risk of contracting STIs/HIV infection (χ 2 = 4.62; P \ 0.05). Based on actual risk assessment, we noted the existence of significant independent associations in the risk levels by marital status (χ 2 = 12.52; P \ 0.01), number of children (χ 2 = 22.06; P \ 0.001), race/ethnicity (χ 2 = 14.91; P \ 0.01), and annual income (χ 2 = 8.67; P \ 0.05) of the participants. Of interest was a significant increase observed in the proportion of legally married individuals who perceived themselves to be at little or no risk/low risk (94.7%), becoming 61.8% at moderate/high risk of contracting STIs/ HIV infections after epidemiologic assessment. Similarly, following epidemiologic assessment, more women of Hausa (13.5%), Yoruba (17.5%) and other (36%) tribes were at moderate/high risk levels compared to their initial self-perceived assessment (Table 1) . Table 2 shows the bivariate association between HIV/AIDS knowledge, Sexual Behavior, STIs/HIV-related and Alcohol/Drug-related risks, and Risk Assessment Methods. Findings indicate that self-perception of risk by participants were significantly (P ≤ 0.05) associated with the following risk factors: cumulative number of partners (χ 2 = 12.05; P \ 0.01), type of partner at last sexual encounter (χ 2 = 6.48; P \ 0.01), condom use at last sexual encounter (χ 2 = 9.92; P \ 0.01), duration since last HIV test (χ 2 = 40.49; P \ 0.001), drinking before the last sexual encounter (χ 2 = 9.83; P \ 0.05) and drug use before last sexual encounter (χ 2 = 14.58; P \ 0.01). Within these factors, the proportion of participants that rated themselves as being at no/low risk ranged from 50.0 to 100%, while those that rated their risk levels as moderate/high ranged from 0.0 to 50.0%. In addition to the aforementioned variables, six more risk factors were significantly associated with epidemiologic risk assessment method. These include receiving money, drugs or gift for sex (P \ 0.001); HIV status of the last partner (χ 2 = 10.42; P \ 0.05); personally knowing someone with HIV/AIDS (χ 2 = 27.97; P \ 0.001); number of persons known with HIV/AIDS (χ 2 = 28.58; P \ 0.001); ever sharing needles to inject drugs (P \ 0.01); and having sex partners who used needles to inject drugs (P \ 0.05). The proportional distribution of participants' assessed risk levels ranged from 0.0 to 88.2% for no/low risk and from 11.8 to 100% for moderate/high risk category. In general, with self-perception, majority of the participants tend to underrate their levels of risk for contracting STIs/HIV infections by claiming to be at no/low risk. But when assessed epidemiologically, we noted a significant increase in the proportions of those at moderate/high risk and a reduction in participants classified as being at no/low risk ( Table 2) .
Bivariate Associations of Risk Indicators
Measure of Agreement
The measures of agreement between self-perceived and assessed STIs/HIV risk by socio-demographic characteristics of participants are presented in Table 3 . The results indicate that majority of the Kappa coefficients (K) obtained were negative; except for a few low positive values, and ranged from −0.021 to 0.115. These figures generally denote very low agreement between both assessment methods, and confirmed that majority of the women tended to underrate their STIs/HIV risk levels through self-perceptions compared to the epidemiologically assessed risk levels. Consequently, participants were more at risk of acquiring the diseases than they actually perceived themselves to be.
Accurate Assessment of STIs/HIV Risk
Percentage distribution and adjusted odds ratios of accurate assessment of STIs/HIV risk levels of the study population by socio-demographic characteristics are shown in Table 4 . Using the epidemiologic notions of risk as the gold standard, we observed that overall, 45.4% (n = 157) of the study participants were able to accurately perceive their risk levels. However, the proportions of accurate assessment of risk by participants differed significantly (P ≤ 0.01) across and within the socio-demographic characteristics. For example, correct assessment of risk increased significantly with increase in age group (χ 2 = 38.57; P \ 0.001), educational level (χ 2 = 132.71; P \ 0.001), and annual Significant levels: * P \ 0.05, ** P \ 0.01, *** P \ 0.001 a Some percentages may not add up exactly to 100% due to rounding b Refers to military personnel undergoing some form of training as of the study period c One US dollar ($) is equivalent to 150 Naira (₦) income (χ 2 = 69.90; P \ 0.001), but showed no clear pattern based on number of children. Participants who were Christians had 11.5% more accurate perception of their risk levels than Muslims (48% vs. 36.5%). The highest accurate risk perception came from participants with annual salary of ₦501,000 and above (70%) [1 US $ = ₦150], followed by those who had four or more children (68.4%) and then, those who were divorced, widowed or separated from their partners (62.5%).
Risk estimates based on accurate assessment indicated that women who were 40 years and older were 5 times (AOR = 5.09; 95% CI: 1.32-9.64; P \ 0.05) more likely than those in age group, 18-29 years to accurately assess their risk levels. Employment status and annual income of the participants were also associated with participants' ability to accurately assess their risk of contracting STIs/ HIV. Women who earned ₦361,000-₦500,000 were approximately 4 times (AOR = 3.56; 95% CI: 1.38-9.16; P \ 0.01) more likely than those in the lowest income bracket to accurately perceive their risk levels. Active service female personnel were about 12 times (AOR: 12.46; 95% CI: 2.03-26.42; P \ 0.01) more likely than trainees to accurately perceive their risk levels. While our final model indicated that only 19.3% of actual STIs/HIV risk could be predicted by the identified covariates, the slightly wide confidence intervals associated with the AORs, may indicate a reduced precision of the estimates, and call for caution in interpreting the results. In attempt to determine, if accurate risk assessment was associated with condom use at last sexual encounter, we noted that among participants who accurately assessed their risk levels, 72.7% of them used condom at their last sexual encounter compared to 27.3% who did not. Using multivariate analysis, we further noted that only race/ethnicity and number of children were significant predictors of condom use at last sexual encounter, with participants from Ibo and Yoruba tribes being 10 and 7 times more likely than the Hausas, respectively, to have used condom at their last sexual encounters (results not shown).
Covariates of Self-Perceived and Epidemiologic Notions of STIs/HIV Risk Multivariable models analysis indicate that self-perceived risk by participants could be significantly predicted by educational level, religion, condom use at last sex and duration since last HIV test (R 2 = 0.267; P \ 0.001) ( Table 5 ). The adjusted odds ratios (AORs) were generally protective, except for religion where Muslims were reported to be three times more likely than Christians to be at moderate/high risk of contracting STIs/HIV (AOR: 3.32; 95% CI: 1.29-8.51, P \ 0.01). Results showed that the 42 , P \ 0.001), respectively, more likely than the reference group (past three months) to be at moderate/high risk of contracting the diseases. Similarly, participants' risk levels tend to increase with increasing cumulative number of partners with those having 3 or more partners being about 14 times (AOR = 13.58; 95% CI: 3.20-27.62, P \ 0.001) more at moderate/high risk of contracting STIs/HIV infection than those with a single partner.
Women whose last sex partner or both of them were drinking before last sexual encounter were 4 times (AOR = 4.28; 95% CI: 1.01-8.03, P \ 0.05) and 12 times (AOR = 12.00; 95% CI: 6.14-19.81, P \ 0.05) more likely than those whose male partners and them were both drinking, to be at moderate/high risk of acquiring STIs/ HIV. Not personally knowing someone with HIV/AIDS was also significantly (P \ 0.001) associated with increased risk for acquiring STIs/HIV. Participants in this group were 8 times (AOR = 8.33; 95% CI: 2.95-23.52, P \ 0.001) more at risk than those who personally knew someone with HIV/AIDS disease. Comparatively, only two of the covariates namely condom use at last sexual encounter and duration since last HIV test, were significant and common predictors of the risk level of the study participants based on both assessment methods (self-perceived vs. epidemiologic risk). However, the slightly wide confidence intervals associated with some AORs, may indicate a reduced precision of the estimates and call for caution in interpreting the results.
Discussion
Accurate assessment of personal risk and making the connection between behavior and susceptibility to STIs/HIV infection are important first steps in preventing the diseases. In the current study, we noted with significant socio-demographic variations that majority of the participants who perceived themselves to be at little or no risks were actually at moderate/high risk of contracting STIs/ HIV infection following epidemiologic assessment. This demonstrated systematic tendency of the participants to be overly optimistic about the outcome of planned actions, which has been termed "optimism bias" [27] was similarly observed among college students in Nigeria [28] and by other researchers elsewhere [15, 25, 29, 30] . In Nigerian culture, individuals with STIs/HIV disease are highly stigmatized (it is considered shameful to acquire these diseases), and often mistakenly believed to be associated only with certain individuals or high-risk groups such as commercial sex workers (CSW), homosexuals, intravenous drug users and immoral 'others'. Therefore, the fear of "subjectification" may be responsible for this unrealistic optimism, which may make the women less likely to take protective action or be more likely to engage in high risk behaviors. In addition, the common patterns of risk perception shared by the women may be linked to the military community membership's shared experience, culture, norms or other forms of group self-identity that in turn shape their risk behaviors. Consequently, the choice of safe sex or abstinence may involve weighing the sexual fulfillment expected from a given behavior against the perceived health risks of that behavior. This implies that sexual behavior and safer sex has a complex relationship that is determined by several factors such as context, time and settings. We noted that 45.4% of our study participants accurately assessed their actual risk levels based on selfperception. This figure raises some concern about higher Abbreviations: referent reference category; AOR adjusted odds ratio; 95% CI 95% confidence interval Significant levels: * P \ 0.05, ** P \ 0.01, *** P \ 0.001 ¥ Risk levels defined as: no risk/low risk and moderate/high risk € Based on covariates that remained in the final multivariate logistic regression models of self-perceived and epidemiologic notions of STIs/HIV risk assessments + Self-perceived Risk: Final Model Likelihood ratio test: χ 2 = 65.84***; Pseudo R-Square (Nagelkerke) = 0.267 ++ Epidemiologic risk: final model likelihood ratio test: χ 2 = 145.02***; Pseudo R-Square (Nagelkerke) = 0.700 likelihood of STIs/HIV transmission among those who are less likely to correctly perceive their risk levels or aware of any recent changes in their serostatus. While this observation may be implicated in the current epidemic dynamics in the Nigerian military, effective health education campaign among this population will depend to a large extent on getting participants to acknowledge the link between their behavior and actual risk level. Thus, self-perception of risk may be the first step toward behavioral changes and adoption of protective actions such as condom use, and has been reported to be powerfully influenced by social, structural, and population-level risks and protections [22] . A typical Nigerian military environment, which tends to put the female military personnel at high risk of contracting and transmitting STIs/HIV have been described in previous studies [6] [7] [8] [9] . Analyzing the risk environment in which these women operate would help in developing prevention and coping strategies that emphasize both individual behavioral and environmental change.
The relationship between perception of risk and sexual behavior is complex and some studies in sub-Saharan Africa have shown mixed results [16, 20, [29] [30] [31] [32] [33] [34] . We recorded no significant association between HIV/AIDS knowledge and the risk assessment methods, despite a high prevalence of HIV risk indicators in the population. Although the adult literacy rate in Nigeria is considered high, this observation corroborates with our earlier findings [6, 7] , and that of other researchers [31, 35] , where despite high degree of HIV/AIDS knowledge, armed forces personnel were reported to have engaged in risk-taking behaviors. For instance, approximately, 60.4% of our study participants who did not use condom during their last sexual encounter were at moderate/high risk of contracting STIs/HIV, despite widespread knowledge that condoms offer protection against the diseases when used correctly and consistently.
As expected, more of the behavioral variables were associated with epidemiologic risk than the self-perceived risk outcome. However, we noted significant independent associations between cumulative number of partners, type of sex partner at last sex, condom use at last sexual encounter, duration since last HIV test, drinking before last sexual encounter and the two risk assessment methods. Studies conducted in different cultures have similarly associated HIV risk with a wide range of variables [15] [16] [17] . In Sub-Saharan Africa, socio-cultural norms and practices were identified as major determinants of sexual risk-taking behavior [36] .
Based on epidemiologic assessment, personally knowing someone with HIV/AIDS significantly (P \ 0.001) reduced the risk of contracting STIs/HIV by 32.3% when compared to those who do not know someone with the diseases. If participants are able to relate with those impacted by the disease, it could help to create awareness about the consequences of HIV/AIDS disease, thereby leading to safer sexual practices. Proximity to the disease (e.g., knowing someone with HIV/AIDS) has similarly been shown to be useful in educating others about the disease [37, 38] . This finding confirms the wisdom of many community programs that utilize persons with HIV/AIDS to reach and motivate the community [6] . Also of interest, was the highly significant moderate/high risk (100%) associated with participants who were identified as receiving money, drugs or gift for sex, sharing needles to inject drugs, those who had sex partner(s) who used needles to inject drugs and where both partners were drinking before last sexual encounter. This was not surprising, because it is common to have restaurants and bars around military barracks in Nigeria, where alcohol and some time illicit drugs such as marijuana are sold. Such social environments also support the meeting of new partners with undisclosed HIV status and engagement in risky sexual behaviors such as unprotected sex, which tend to increase their risk levels to maximum. This scenario is also supported by earlier findings that alcohol and marijuana use are directly correlated with HIV risk perception among military personnel [9, 11, 12, 14, 32] . Such socio-environmental characteristics have been associated with high HIV/AIDS prevalence rates [39] . Similarly, MacKellar et al. [40] recorded in their study, that participants who engaged in sexual and drug-use behaviors and perceived themselves at moderate/high lifetime risk were significantly more likely to have already acquired HIV. This assertion may also apply to some participants that were at high risk of contracting STIs/HIV in our study. Women in this group should therefore be encouraged to undertake a comprehensive STIs/HIV tests to ascertain their serostatus.
We observed very low agreements (K = −0.021-0.115) between self-perceived risk and epidemiologic notion of risk (assessed risk) in our study. These further confirmed the "optimism bias" and gross mismatch noted between self-perceived and epidemiologic risk for contracting STIs/HIV in our study population, and support earlier researchers' findings [25, [28] [29] [30] . Therefore, individual's perception of risk is not a reliable measure of the actual risk status among the female military personnel. Given that, optimistic biases represent an underestimation of risk; this may make the women less likely to take precautions to prevent the outcome from occurring. In this instance, any deviations from protective and health promoting behaviors (risk behaviors) are considered irrational and the product of the risk environment (barrack lifestyles). This may well be responsible for the long observed elevated risk of exposure to STIs/HIV among Nigerian military [6] [7] [8] [9] 11] . In general, the impact of HIV/AIDS among African militaries have assumed alarming dimensions with prevalence rates of between 5.8 and 26.7% reported in selected countries [10] . The public health implications of the (in)accuracy of individuals' risk perception also highlight the importance of improving and expanding access to STIs/HIV testing, counseling and treatment among military personnel in Nigeria and indeed in sub-Saharan Africa militaries.
Individuals' knowledge of HIV transmission and accurate assessment of risk seems to be among the key factors in adoption of safer sexual practices [33, 41] . However, this was not the case in our study, as we noted highly significant (P ≤ 0.01) variations by socio-demographic characteristics (range: 26.7-70.0%) in the proportion of the participants who were able to accurately estimate their risk levels through self-perception. Inaccurate risk perception by participants was therefore, considered a barrier to undertaking protective forms of behaviors and safer sex that could help them reduce the risk of contracting STIs/HIV. The increasing trend in accurate assessment of risk with increased age in our study may be related to the fact that increased age brings about maturity in cognitive abilities coupled with sexual experiences and increased knowledge of STIs/HIV risk behaviors, leading to rational perception and ultimately to realistic risk assessments. Similarly, our study revealed that educational levels played a significant role in accurate perception of risks, and increased from 30.4% among women with primary school education to 57.0% among college graduates. The level of education possibly increases response to prevention messages and increase knowledge and understanding of all forms of protection and barriers [42, 43] . These could also enhance individual's sense of efficacy and control leading to a more accurate perception of risk for acquiring the disease. Our results further showed somewhat significant decreasing trends in self-perceived and epidemiologic risks with increased annual income of participants, and conversely, increasing trends in accurate risk assessments with increased annual income. Since income levels are often linked to educational attainments, higher annual income would imply an improvement in the standard of living of participants, leading to interest in ascertainment of HIV serostatus through testing, acquisition of STIs/HIV knowledge, adoption of protective measures and accurate perception of risk.
In the current study, while single women were able, to closely perceive their risk levels, only 38.2% of legally married women correctly perceived their actual risk levels. These findings have great implication for prevention strategies in the subpopulation, especially as this route is where majority of the HIV transmission takes place. Although unprotected sex among married couples is the cultural norm, many married women and men in Nigeria engage in unprotected extramarital sexual relations, thus exposing their spouses to high risk of acquiring STIs/HIV infections [6, 36] . It is therefore important for women to accurately assess the risk associated with their relationships, and to encourage condom use in all types of sexual relationships, including consensual and legal unions [15] . Although, condom use may signal mistrust, especially among married couples, addressing these issues and encouraging testing for married and regular partners during information and education campaigns should be considered an important part of STIs/HIV prevention efforts. Race/ ethnicity may also influence sexual behavior through cultural beliefs and practices. Our study demonstrated that participants who were of Ibo tribe closely perceived their risk levels with 52.8% accuracy compared to the Hausas (38.8%). Similar racial and ethnic variation in risk perceptions have been reported among adolescents in South Africa [29] . Furthermore, the fact that participant of Hausa tribe were less likely than theYorubas and Ibos to have used condom during their last sexual encounter (results not shown) also underscore the fact that this group may be at elevated risk of contracting STIs/HIV infection. Our results suggest that education and prevention programs should be knowledge-based and culturally sensitive, and be specifically targeted at military women from the major races/ethnic groups in Nigeria, especially those from Hausa tribe.
We noted that different set of covariates tend to shape the risk landscape based on the two assessment methods except for condom use at last sexual encounter and duration since last HIV test, which were significant contributors in both self-perceived and epidemiologic STIs/HIV risk models. The low predictive value of self-perceived STIs/ HIV risk model (26.7%) compared to epidemiologic STIs/ HIV risk model (70%) implies that other confounding covariates not identified in the current study may be associated with self-perceived risk in the population. We noted that women who were Muslims were more at moderate/high risk of acquiring STIs/HIV infection than Christians, an observation that was further re-enforced by the 11.5% improvement in accurate risk assessment by female personnel who were Christians compared to their Muslim counterparts. Our finding corroborates with those of Bekele and Nichols [44] who reported that Muslims had higher risk of contracting HIV infection compared to Christians among African immigrants living in New York City. Our result underscores two points, first, the need to take into account religious background when designing educational interventions for military women and secondly, the need to intensify the involvement of religious authorities in STIs/HIV prevention efforts at military community levels. The general protective effects demonstrated by the self-perception model in our study may have a negative impact on the prevalence rates of the diseases among Nigerian military. This is because with sexual behavior being likely based upon subjective perceptions of risk rather than actual risk (epidemiologic risk), the women may continue to feel invulnerable to STIs/HIV infection, thereby treating such as distant possibility, despite their continuous involvement in highly risky sexual behaviors.
The high predictive value of the epidemiologic notions of risk model (assessed risk) indicates the importance of integrating the associated covariates in STIs/HIV prevention intervention programs targeted at changing individual risk behaviors and perceptions, as well as the social contexts in which risky behaviors occur in the military population. For instance, while condom use at last sexual encounter was protective under self-perceived STIs/HIV risk model, participants who did not use condom during their last sexual encounter under epidemiologic STIs/HIV risk model were four times at moderate/high risk of contracting STIs/HIV than those who used condom. It is a common practice among most Nigerians to use condom on new or casual partners, CSWs or at risk individuals than for regular partners [6, 7, 19, 31, 33, 36] . This practice may be linked to our current finding that encounters with casual sexual partners were considered less riskier than those with noncasuals (33.1% vs. 53.6%) and resulted in protective odds effect. This is because the women might be tempted to underestimate the risk posed by their spouses or regular partners based on their expectations of mutual fidelity; while actual risk may be elevated among such women due to the risky sexual behavior of their partners [33] . Despite widespread awareness and availability of condoms, several reasons have been reported to hinder its use [6, 16, 19, 33] . When used consistently and correctly, condoms are highly effective in preventing the sexual transmission of HIV infection and reduce the risk of other STIs [15, 16, 33, 34] . However, it is important to mention that our study findings may be confounded by the fact that no distinction was made between condom use for pregnancy prevention and those for protection against STIs including HIV, thus, warranting caution in interpretation. At the personal level, perceived risks and costs of HIV and/or pregnancy should determine contraceptives use among married couples and sex partners. Therefore, prevention programs have an important role to play in creating greater awareness of the risk of HIV infection within marital and cohabiting relationships among Nigerian military population.
Although at the initiation of the study, participants claimed to be HIV negative, we noted that epidemiologic risks of acquiring STIs/HIV infection was significantly associated with increased duration since last HIV test from less than or equal to 3 months (33.3%) to greater than 12 months (63.2%). MacKellar et al. [40] similarly reported the tendency for their study participants to underestimate current or future HIV infection risks following their perceptions on prior negative HIV test results. Consequently, it may be important to provide voluntary counseling services to the female military personnel and to emphasize to them that a negative test result offers no assurance that one will remain free from HIV infection.
We demonstrated that epidemiologic risk increased significantly with increasing number of partners from 36.8% with single partner to 83.3% for participants who had four or more partners. Participants with two, and three or more partners were about 2 times and 14 times more at moderate/ high risk of contracting STIs/HIV than those who had a single partner. Our study finding corroborates with earlier research studies, where HIV risk perceptions have been reported to be strongly and significantly associated with multiple partnerships [33, 45] . The use of alcohol or other drugs has been proposed as a contributing factor to sexual risk-taking, and may also be one of the most common and potentially modifiable HIV risk factors in our study population. Our finding supports this proposition, with single, and both sexual partners drinking, being 4 and 12 times more likely than participants for which neither of them was drinking, to be at moderate/high risk of contracting STIs/ HIV, respectively. This is because alcohol and drugs are thought to interfere with judgment and decision-making. Other research studies [9, 32, 45] have similarly demonstrated that alcohol and drugs use in conjunction with sexual activity increases the probability of occurrence of risky behaviors thereby inhibiting the practice of safe sex. Thus, our finding, in conjunction with those of others, emphasizes the need to integrate alcohol abuse policy in HIV prevention efforts in the Nigerian military and elsewhere.
Another key finding of this study was that having knowledge of someone with HIV/AIDS had a significant positive influence on the military women's risk status. It is possible that personally knowing someone infected with HIV/AIDS makes risk of the disease seem more real, thereby causing participants to curtail their involvement in risky sexual behaviors for fear of being a victim. Our proposition is sustained by Palekar et al. [38] report of a positive behavioral change among South African youth following knowledge of someone who died of AIDS. Thus, personally knowing someone with the HIV/AIDS disease may increase awareness about HIV risk to untested individuals leading to greater uptake of voluntary HIV testing and counseling and changes in HIV risk behaviors. Risk levels of participants who personally knew no one with HIV/AID significantly increased by eight times in our sample, underscoring the impact that knowing someone with the disease may have in the study population. Therefore, if the potential barriers and risk associated with disclosure [46] can be overcome; knowledge of someone with the HIV/AIDS disease may constitute a powerful tool for an intervention program to change behaviors in the military social network as well as the community.
Implications for STIs/HIV Prevention
Our study findings have several implications for STIs/HIV prevention strategies in the Nigerian military, with special reference to female military personnel. We found that the participants' perception of risk was contradictory to their actual behaviors as indicated by their epidemiologic notion of risk, with only 45.4% of the study population being able to accurately assess their STIs/HIV risk status. Consequently, prevention strategies aimed at individual behavior would only reduce partially the risk of acquiring and transmitting STIs/HIV, and suggest that changing the contexts in which risky behaviors occurs may be more successful than attempting to change the way the women think about risk [47] . Many researchers agree that people's perceptions of risk are based at least, in part, on factors that do not necessarily reflect objective reality or scientific fact [15, 47, 48] . However, some researchers have identified structural realities as powerful drivers of the diseases spread, and that these may substantially determine individual-level risks for acquiring sexually transmitted infections including HIV [7, 26, 47, 48] . Our results further demonstrate that correct assessment of risk is insufficient to guarantee the adoption of protective behaviors in the study population. Thus, prevention campaigns should not only promote and foster changes in individual behaviors, but should also address structural factors that encourage highrisk behaviors in the subpopulation.
The variation in correct assessments of perceived risk by socio-demographic factors reported in our study may be used as basic point of departure for designing effective military-focused health education campaigns with networklevel interventions for the specific subgroups, taking into account the religious and cultural contexts, sex role/relation, behavioral and social norms. It is also important that the predictors of epidemiologic risk for acquiring STIs/HIV identified in the current study population be integrated into future education and prevention programs to help reduce the spread of the diseases. For instance, since personally knowing someone with HIV/AIDS significantly reduced sexual risk levels, prevention and intervention programs that create more open and less stigmatized environment, where individuals can freely disclose their HIV seropositive status to family members, friends and colleagues may help to increase perceived risk of STIs/HIV. Such prevention and/or intervention strategies need to support large-scale military community risk avoidance as well as change individual behavior. In addition, long-term vision for reducing the diseases transmission should encompass programs for alleviating poverty, gender economic imbalances, policy changes including policies on alcohol and drugs abuse, provision of free preventive services and community actions. This framework may be useful because it shifts the focus of intervention from individuals to the social situations, processes, and structures in which individuals participate [48] .
We therefore conclude that the STIs/HIV epidemic dynamics in the Nigerian military population seem to suggest a mixed landscape. The epidemic may be dynamically driven by personal decisions as well as the influence of community level norms and practices; and structural factors such as laws, military actions, economic conditions, and wider cultural beliefs [48] , leading to the discrepancies observed in our current study between self-perceived and epidemiologic notions of risk. Therefore, perceptions of risk and actual correlations to behaviors need to be further examined in this population; preferably through mass STIs/HIV testing and counseling program. The biological data obtained from such intervention programs would serve as "reality check" and facilitate the adoption of optimal prevention strategies, and treatment options for infected persons. In addition, knowledge of one's HIV positive status can lead to change in behaviors to protect other people from being infected. In this regard, identifying social, cultural and structural-environmental factors that facilitate risk would be an important step in addressing the sexual health problems of the female military personnel and indeed the military population in Nigeria and other Sub-Saharan African countries.
